ABSTRACT
INTRODUCTION

1
In 1995, elite level Rugby Union (RU) turned professional. Professionalism in RU has 2 allowed players to train on a full-time basis, and thus dedicate more time to physical 3 preparation, in addition to technical and tactical training. Previous work has detailed 4 the strength and conditioning (S&C) practices in elite northern and southern 5 hemisphere RU 1,2 and separate work has investigated the influence of specific 6 physical preparation interventions in elite and/or high level RU players [3] [4] [5] .
8
Performance in RU is heavily dependent on the technical, decision making abilities, 9 skill, and tactical awareness of the player. However, the necessary collision, grappling 10 and evasion aspects of RU result in performance also being dependant on the physical 11 capabilities of the player 6, 7 . As such, it is reasonable to suggest that professional RU 12 players at present, have superior anthropometric and physical performance 13 capabilities to their amateur counterparts. Data are available to support this 14 hypothesis, with previous work indicating that jumps based force and power variables, 15 including peak force and power, differ between senior elite and elite junior level players athletes and may be used for talent identification purposes.
11
The purpose of the present study was to compare anthropometric and physical 12 performance phenotypes obtained via Wattbike and force plate jumps testing between 13 current professional and amateur RU players.
14
15
METHODS
16
Anthropometric, strength, and "power" orientated physical performance characteristics 17 of full time professional and amateur Rugby Union players were compared.
18
Professional players were contracted to and playing for a level 1 club competing in the Although not fully standardised, all participants performed low volume and intensity 1 training the day prior to testing. Group warm ups were prescribed by an accredited 2 strength and conditioning coach prior to all testing. Table   7 1. Data were collected as a part of the routine sport science support provided to the 8 players during the season, to which all players had consented. Therefore, usual 9 appropriate ethics committee clearance was not required 12 . Nevertheless, to ensure 10 confidentiality, all data were anonymized before analysis.
12
Procedures
13
Skinfold assessments
14
All assessments were performed in accordance with those set by the International Winterthur, Switzerland) sampling at 1000Hz.
11
Kinetic data collection was managed through Bioware software (version 5.2.1.3).
12
During countermovement jumps participants initiated a downward movement which The subjects' body weight (N) was measured on the force platform prior to jump tests.
18
The onset of movement was taken from the point when the vertical force deviated 20N 19 from body weight whilst take-off was when the vertical force dropped below 10N.
20
Landing from the jump was determined from when the ground reaction force rose The aim of the present work was to identify which strength and power related variables 1 could differentiate between playing standard in current professional and amateur RU 2 players.
4
From an anthropometric perspective, professional players were heavier, taller and had 5 lower skinfolds than those playing at amateur level, with differences in body mass 6 being present in second row and back row players. This is consistent with previous 7 work indicating that those playing at higher standards were taller and heavier than 8 those playing at lower standards 15, 16 . Recent work has also indicated that academy Across position groups, irrespective of playing standard, front row, second row, back 5 row and inside backs were all heavier than outside backs, furthermore front row 6 players were heavier than inside backs. This is likely attributable to the differing 7 positional demands, and the necessity for particularly second and front row forwards 8 to have high body mass'. In the current study, front row and back row players had 9 greater skinfolds than outside backs, front row players also had greater skinfolds than 10 inside backs. In addition, front row players had greater skinfolds than second rows and 11 outside backs. In contrast, no differences in stature were observed across position It is logical that absolute forces achieved during a Wattbike 6 s max effort were 1 predictive of playing standard. As previously stated, professional players were 2 observed to be heavier than amateurs. It is likely that this was the primary contributing 3 factor which enabled professionals to produce greater absolute forces in a short 4 duration maximal effort. Given that professional players achieved ~25% greater peak 5 power relative to body mass (W·kg -1 ), it is likely that this is attributable to the enhanced 6 provision of S&C support. It is also reasonable to suggest that the greater velocities To conclude, the current professional male RU player is heavier, taller and leaner than 4 his amateur counterpart, with key differences in body mass present between 5 professional and amateur front and second row. Furthermore, ∑8 skinfolds appears to 6 be predictive of professional or amateur playing status. In terms of physical 7 performance, data presented here indicates that CMJ peak velocity and Wattbike peak 8 and relative peak force are predictive of playing level. 
